Sarcoidosis is an idiopathic inflammatory disorder characterized by the presence of non-caseating tissue granulomas most commonly affecting lungs, lymph nodes and skin. Sarcoid skeletal involvement is relatively uncommon and in particular tenosynovitis. We describe an unusual case of sarcoidosis presenting with granulomatous tenosynovitis as the only manifestation of the disease, illustrating the radiological findings on different modalities followed by a review of the literature. Radiologists and clinicians should be aware of tenosynovitis as a manifestation of sarcoidosis as early and therefore appropriate treatment significantly alters patient's outcome and prognosis.
CASE REPORT
A 42 year old male was referred to the rheumatologist after developing a painless lump affecting the pulp of his right middle finger. He had been troubled for some years with swelling affecting his left index and middle fingers. His past medical history is only significant for hypercholesterolemia for which he is on Simvastatin 40 mg once daily. He had no other symptoms of note, specifically no respiratory symptoms and no history of any skin rashes or psoriasis. There was no family history of inflammatory arthritis or psoriasis and no recent travel history of note.
Examination showed fusiform, non-tender swellings affecting the left index and middle fingers with reduction in flexion at proximal interphalangeal (PIP) and distal interphalangeal (DIP) joints. He also had non-tender swelling of the pulp of his right middle finger. Examination of the remaining joints, chest, abdomen, cardiovascular system and skin did not show significant abnormalities. Routine blood tests including inflammatory markers, full blood count, bone profile, renal and liver function tests were all normal. Angiotensin Converting Enzyme level was elevated at 92 microgram/L (normal 15-55).
Imaging findings
Bilateral hands radiographs showed fusiform soft tissue swelling around the left index and middle fingers phalanges and right middle finger distal phalanx but no bone involvement or cortical destruction ( Figure 1 . There was diffuse thickening of the subcutaneous soft tissue but no significant bone marrow oedema, bone destruction or joint involvement. On the right side, MR imaging showed soft tissue swelling of the DIP joint of the middle finger epicentred around the tip distally ( Figure 8 ) with bone marrow oedema and cortical bone loss resulting in narrowing of the circumference of the mid shaft ( Figure 9 ). Bone marrow oedema was also seen involving other phalanges.
Histological examination of an ultrasound targeted biopsy of the right middle finger lesion revealed inflammation with non-caseating granulomas in keeping with sarcoidosis. Further investigations including chest radiograph (Figure 10 ), lung function tests and electrocardiogram did not reveal any other organ involvement. Patient was started on oral steroids (prednisolone 20mg daily) and within 4 weeks there was a good response with a significant reduction in swelling and improved movement in all of the affected fingers. Methotrexate was added as a steroid sparing agent and the dose gradually increased to 25mg weekly whilst the steroids have been gradually reduced.
Patient remained static after two years of follow up. No new symptoms were reported on follow up but he did not notice improvement with methotrexate. Follow up MR examination of the left hand ( Figure 12 ) approximately two years from initial examination did not show significant radiological changes with extensive tenosynovitis of the index and middle fingers flexor tendons. No tendon tear, bone marrow oedema or joint involvement was identified.
Etiology & Demographics
Sarcoidosis is an inflammatory disorder of unknown cause characterized by the presence of non-caseating granulomas in the tissues. The disease can affect multiple organs but most commonly lung, lymph nodes, skin and eyes [1] . Thoracic radiologic abnormalities are seen at some stage in approximately 90% of patients, with an estimated 20% developing chronic lung disease leading to pulmonary fibrosis [2] . Interestingly, our patient did not have any evidence of lung involvement on radiographs or lung function tests.
Skeletal involvement is relatively rare and has been reported in 1-13% of patients with sarcoidosis, with an estimated average of 5% [3] . These include inflammatory arthritis, periarticular soft tissue swelling, dactylitis, bone involvement, myopathy and tenosynovitis [4] . Tenosynovitis is commonly described in association with rheumatic diseases, infection and trauma, however it is a rare manifestation of sarcoidosis and very rare to be the sole presenting feature. Literature review showed 22 reported cases of sarcoid tenosynovitis [1, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] however granulomatous tenosynovitis was the sole presenting manifestation of sarcoidosis in only 3 patients [1, 9, 12] . No specific gender or age predilection identified.
Clinical & Imaging findings
Sarcoid tenosynovitis is usually localized to the wrists, fingers or ankles. Patients usually present with pain, paraesthesia, soft tissue swelling and/or limited range of motion in the involved joint [9] . There is no specific pattern of involvement of the hand and wrist, although the extensor compartment is more frequently affected than the flexor compartment [13, 17] . Examination usually reveals subcutaneous nodules or soft tissue swelling of the tendon sheaths [18] .
Tenosynovitis is difficult to diagnose on plain film radiographs. Ultrasound usually shows synovial sheath thickening, increase fluid within the tendon sheath and hyperaemia on Doppler imaging. MR imaging will demonstrate increase fluid within the tendon sheath as high signal on T2 with low/intermediate T1 signal, with surrounding oedema and contrast enhancement.
Isolated sarcoid tenosynovitis does not have specific radiological findings differentiating it from other causes making diagnosis challenging. Associated sarcoidosis bone involvement with classic radiological features of cyst-like radiolucent areas, lacelike honeycomb appearance, or extensive bone erosion with pathologic fractures would be helpful in establishing the diagnosis [3] .
Treatment & Prognosis
The key treatment strategy is with medical treatment and/or surgical treatment. The main stay of medical treatment is with corticosteroid therapy while surgical treatment usually consists of excision of the granulomatous tissue with tenosynovectomy [14, 17, 19] . Methotrexate can be used as a second-line treatment in steroid-refractory cases, as a steroid sparing treatment regime, or in case of steroid adverse effects. It can also be used as a first-line treatment mostly in combination with steroid. The recommended initial dose is 5-15 mg once a week orally [20] . Persistent and progressive sarcoid tenosynovitis despite medical and/or surgical treatment is reported in 18% of patients [9] , therefore combination of both treatments are often used to reduce chance of disease recurrence [5, 8, 14, 17, 19] . Few reports mention spontaneous disease resolution [14] .
Differential Diagnoses
The differential diagnosis of sarcoid granulomatous tenosynovitis includes: tuberculosis (TB), other mycobacterial infections, rheumatoid arthritis, psoriasis and brucellosis [8] .
Sarcoid tenosynovitis is often very difficult to differentiate from TB and often biopsy is needed. TB tenosynovitis usually appears as cyst-like cavities associated with expansion of the underlying diaphysis and bone sequestration [21] .
Rheumatoid arthritis can result in tenosynovitis, joints capsule and ligaments inflammatory destruction with fibrosis and scarring mimicking granulation tissue. Radiologically, this can be difficult to differentiate from sarcoid tenosynovitis however the characteristic symmetric involvement of small hand joints and the presence of erosive changes are often helpful [22] .
Unlike rheumatoid arthritis, which has a polyarticular presentation, early psoriatic arthritis can occur in any of the small hand joints, mostly as monoarthritis or oligoarthritis. Isolated tenosynovitis, especially of the flexor tendon sheaths resulting in dactylitis, or sausage digits, is well known in psoriatic arthritis. Several fingers can be involved simultaneously (polydactylitis). The presence of enthesitis, multifocal bone marrow oedema, periostitis, and extracapsular enhancement accompanying articular or tendon sheath synovitis is almost diagnostic of psoriatic arthritis [23] .
Brucellosis is a worldwide zoonosis with few reported cases of secondary dactylitis [24, 25] . This can be difficult to differentiate from sarcoid dactylitis however brucellosis musculoskeletal involvement is often associated with sacroiliitis [25] .
Sarcoid tenosynovitis should be differentiated from Darier-Roussy Sarcoidosis. This is an uncommon cutaneous manifestation of sarcoidosis characterised by subcutaneous granulomatous nodules and bilateral hilar adenopathy. It typically affects the legs and forearms but not the digits [18] .
Extensive tenosynovitis has several differential diagnoses and whilst it is a rare presentation of sarcoidosis, it should be considered in patients who do not demonstrate other systemic manifestations of sarcoidosis or the typical radiological sarcoid bone involvement. 
Plain radiograph Ultrasound MRI Sarcoid tenosynovitis
Soft tissue swelling +/-classic radiological features of cyst-like radiolucent areas.
Tendon sheath thickening, oedema and hyperaemia.
Oedema signal changes (low signal on T1, high signal on T2) with thickening and enhancement of the involved tendon sheaths. These changes may extend to the adjacent bone and periarticular soft tissue. TB tenosynovitis Soft tissue swelling +/-bone involvement (osseous erosions and sequestration).
Thickening/granuloma of the involved tendon with increase colour Doppler signal.
Cyst-like lesions (high signal on T2) with diaphysis expansion and bone sequestration. Tendon sheath enhancement is present.
Rheumatoid arthritis
Soft tissue swelling, characteristic Rheumatoid arthritis arthropathy.
Thickening, hyperaemia and oedema of tendon sheath. Associated synovitis and erosive arthropathy of small joints of hand.
High signal around the tendon sheath on T2 in case of tenosynovitis. Low signal lesions on T1 and T2 in case of fibrosis/scarring. Presences of periarticular erosions and small joints inflammatory changes. Tendon sheath enhancement is present.
Psoriasis
Soft tissue swelling (sausage fingers), characteristic psoriatic arthropathy changes.
Mainly flexor tendon sheaths thickening, oedema, hyperaemia and associated enthesitis.
High T2 signal and thickening of flexor tendons sheath with extension of signal changes into tendon insertion (enthesitis) and multifocal bone marrow oedema, and periostitis. Enhancement is present.
Brucellosis
Soft tissue swelling +/-sacroiliitis.
Tendon sheath oedema and thickening.
High T2 signal changes within the involved tendon sheath. High T2 signal/fluid within sacroiliac joints. Tendon sheath enhancement is often present. Ultrasound shows tendon sheath thickening, oedema and hyperaemia. MRI demonstrates oedema signal changes (low signal on T1, high signal on T2) with thickening and enhancement of the involved tendon sheaths. These changes may extend to the adjacent bone and periarticular soft tissue. 
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